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C:1a) Desian D£A Which acceph Binay no divisibleby 4 
LoaicInput Input ae Bina Number 2= {o,1 

-itshould pe divisiblk q 
e 00, 100, 1000,1 100, 10000 

LemaindeY Inpuh 
00100, 1000,1100, 10000-
01,1011001, 1L01 1 
10,110,1010 
11, 111, 101t, L1i---

2 

3 3 

2Stale Tansibon Dlaqram 

6-

1 

DFA 

Stale ansihan Table 

Tnpub 
O shl 

0 

3 

2 91 

93 92 
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16 Desiqn Meals Machine to incremenk Binary numbea 
Wk doon pansihah table. 

oqic 
Wle Can_ead Bin Numbe om LSB one bit at a ho 

We c1n eplau each 1h O unhl we gek IS 

As we g o e will ueplau it h 1 
then eep remainia bit as it is 

Sak ransibo Diaaramd e9. 0000 
O001 

000 1 
O010 

O011 
OToo 
O101 0110 
01 10 0111oon 

0l0o 

Mealy Machine 
Next ta 

aleo P1 9P 3 Stale ransihindable. 
11 

1.c Convert the l NBA-E to DEA 

ghale 

P P93 
| 

ep iL FindEdosure of allShskeo 

P iP1, 

S. BofAnand Ghcun 



g.1 NEA- E to DEA 
Slep-2 

Talce P as sart Stak But in E-NEA we haue to conside 
iseclosu q P: or a neu Shale: 

E-closu | b 
f,PAr. Y 4,Y iS nad Stale 

, No ne Salk 
Y No new gkk. 

Slep3 
Stae ansihon Dla4ram b 

inaDFA 

OR 
Q2 0) Define fallowing term with Pope Sxamplen 

)Alphabeb 
An alphabeb is a finite non emp set g Sumbol 

Alphabes is denokd m 2Hus sumba 
eg Z-{013_ 2 = {a,b3 

i)Shing 
A Shina is a fhik Sequence 9 Sumbal from alphabeb 

e 1010 isismog pom Binau alphaheh 
2345 s shns ffom Decim alphabeh 

Notuva anguaae 
Natuial lanqua4 ae the lanquaqethat people 

Speaklikes Mavathi,HindiEnglish st 
heseJanguagen ae nof esignedbh peope 

B oAnand ahau 



2b Shad_ohethev the foll auctomaa Mi M Oe equwaleot 
OY not 2 

b b 

M2 b-

2skp-1-
ConsideStant Stak q M1:5 M o g ne tale. fom 

I ned Shk faud mea equvalenk (for allshtn 
both he Skaky should finof o Non -find sles) 

Check outqoiag (,4,a) = {41,9143 
d(i9Lb) edges oom stuts 14291sS > he skak 

Scp-2+6(iL1], 5) = {1y44 
(121s),a) = li3,1c) ne shale 

p3 C3A) b) {13,13 
(13Ac,a)={ 42,12 ne 

à(i1),a) {93,1c a 
S({92,42b) = {9114) Stop 

eu Struhy 

144 215BB,) 

21 
Ma 

Eveu Sthk in M3 hasheen expanded 
Hena Conshuchan g DEA is ovev. 4 Staks are 4oncield 

GL4 2 1914 Beh ae fnol Stalsa 
2 2,15) 212_31s bah au non-hnal ue Po A NGhan 

(1 17 Non- find akes, Thus, 1LSTM2 ar equvalent 



2 c) Conshuc DFA Ovey_the alphaben {a,bj for acaphbing 
the Sminqs endinq oitth ab" 

Loic 
Inpu ave a b Zl/53 

String ends with ah 

9 ab, aab, bab bbab= So 6n 

3) ak Tiansikan Tal 
pu 

hdtes oa 

2 Chalk Tansihan Dagram 

DEA 

C5a) find the Pequlav Expressicn fou set g Shong 
Yecognized by he given E�_using Arden heorem. 

( 
slepi ind equaban fo _all sakeo 9 Simpl1fy if poss jide 

1 940493+E 
2 ,1+ 921+931 
3 20 

Subshue dhe Value q 93 n eg' (0 5 
1910920O te 

92 91 1+921+1201 
92 11 + 92(1to 1)-

foom ATdens Thcorem B1 Po-Anand Ghons 



3a) Arden s Theorem 
rom rden Teearem 

92 9142 1t01)-5 
P 

So Wecan Rewnk 

Rgpt 

2 911(1401) 

SubShe value 91 fom eq in eq G, 

We G 
1-1Qt941(1t01Yo0_t E 

940+1)(1to1*0te 
P 

B rdenJheorem 

We can Pewnk i a 

1-¬Llot1) (14oL 0o 

RE LCO+1) (101) ool 

b) Delemine the Regulav 
for the llowing 

A the Shing (ondaining xat tu0 0's 
iAll:thE Smnq do nd end wth 01 

i A he shing ondaining 1_as third chena de om end 

xpreSilcn ovey E=l0, 

1*0 to1* 
-2) (0t) 00+11+10) -

3 1(o+1). (0+) 

Bof Arand Gha 



C5 ) Explain the fllowing eym 

ISleene Closur 
) Posibe closure 
) Kleense Closue 

iien an Alphabe 2 the kleene cloJu 2 
is a leng iven b 

Shn 3 lem 2 

eat 

tor xample à 
T4Z 1j then 

T2= o, he 

E, O, , 10, O1, 11--J 

i Posihie ClosLue 
is a foxihie clasueg language. 

is the sttg al Aniksirg frmed -

Con Calenahirg word fonm L 

Any _word can be uled one/moeime. 

xamplei 

a, aa, aaa_ E 

T L=aa, L he 

L b,aa, bb, bhbhaa 
this e-lepsibn) înp are Nnt allaueo 

Papoud of Anand Ghau 



C4 a)_Explain Any hee closue opehes q egular languaze. 
Union 9 0 Lequlav langages is Vegulav 
2 The Inksechan hoo Pegulav lavguage sregular 
3The closuu oPAahm on_a egulay angnag iS hegulav 
4The Concacnahan o egulav language is egula 
The Concaknahon_ egulay language is Pagula 
1) UnipnqTwo egulav languege is Leaular 
2 I 1 L2qe Pegulav then 

h have Pegulav_ Expressin L LCP1)and 
L2 LP2)_ 

hen 1 U L2 L (21tPa2 
hus wWe s L1Ul2 as Lequlav lanquag 

CAm lang7 iven de Some egulas Ezpessian is Ragular 

2 The closuue Oge4ahon onLequlau langucge is Regulay 
-1f LanquageLi vegular hen ii tan be exprwnes ap 

L1= L2 ) 
Thusfor clocuu openahan a lang Can be expemed 

Hence, 
A xpren i 

ence, Lis said he egulay language. anauagf 
e.9 

a E,a, a aaa -- -

3) he Concalenahon gulan Language isLeqular 
2 Df L12L2 k ho language. hen L4L2 is 

YequlayIn ohen ord 2eulav lan uag is closed 
Onde Cencalenakcn 

T L1 L2 ae regulay then ha can b expenc 
oo LizL(2) and L2Ltp2) 

L1L2 =L(L4 22) 
u e gef a Pegulay _languaga 

Heo is pned a Pegulav largis clae 
Unde oncalehion 

rof Anand ahay. 



Q4b) What is Requlay Expressfn? Eplain io aief he 

applicaho 9 Pegulay Expressicn2 
Peqular xpesin 

helanguag acceptd io1k Auomata Can 

be eail dettnbed m Smpe expressinis called 

OS egulav Expressin 

Sample2 

R F 
RE Co OR CO+1 

- Applicaan g Regulav Bxpressian 
Lequla Axpessich aYe ustful jn wde yaneta 9 

hext Procek ing tass and more 9enually ord xce.ssing 

2 Common applfcabom Includes 
daBa Validaho data oranaling, Simple Pavslnq e 

3) Tt ii also ustful In nkanel Search Engine 

Ven the Suchu qSing 
Search /eplacel rearrang park Smng 

Split a sing io tocehs 

c)Cont huct a NEA for foll P:E. using Dired MeHod 
RE= (ab+ba)" aa 

Slep1 Conshuck NEA-E for qieo R:f 

e NEA-
Shep Consbud NFA eliminaheg Epsilon 

ab, ba 

) E 1 
sep3 Pemae Zpsilon CO_ 

b 

a hnal, 

final NA 
THE END A*-

roF Anarnd (thonr 
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